[2565/76] 

DEVICE AND METHOD FOR AUTOLOGOUS BLOOD TRANSFUSION 

Field of the Invention 

The present invention relates to a device for autologous 
blood transfusion having a centrifuge unit with an 
autotransfusion set mounted thereto. The present invention 
also relates to a method of autologous blood transfusion. 

Background of the Invention 

There are various known devices and methods of obtaining 
concentrates from certain blood components. To obtain a 
platelet concentrate, for example, blood from a donor in an 
extracorporeal circulatiorv^is centrifuged and separated into 
its components. An example of a device for carrying out such a 
method is disclosed in German Patent Application No. 42 27 
695 , 

15 Platelet concentrates are needed for treating 

thrombocytopenic patients. Although it is generally sufficient 
to separate leukocytes by centrif ugation, leukocytes, which 
are capable of causing an immune response, are preferably 
eliminated in transfusions of foreign blood to prevent 

20 undesirable immune system reactions in a patient. 

In addition to transfusion of foreign blood, there has 
been widespread use of intraoperative autotransfusion, where 
the patient's own blood is collected during the surgery and 
25 retransfused back into the patient. The advantage of 

transfusion of autologous blood is that it prevents the 
transmission of infectious diseases such as AIDS and hepatitis 
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while also avoiding transfusion reactions due to biological 
incompatibility and immune system reactions. So-called whole 
blood transfusion methods, where the collected blood is merely 
subjected to particle filtration, and plasma 

separation/washing methods, which supply washed erythrocyte 
concentrates for reinfusion, are used in the field of 
intraoperative autotransf usion . An example of a known 
autologous blood transfusion device is described in 
International Patent Application No. WO 99/02269. 

In transfusion of foreign blood, there is the risk of 
immune reactions, but immune reactions do not occur with 
autotransf usion (autologous blood transfusion) . On the other 
hand, the possibility of physiological reactions cannot be 
ruled out because the leukocytes are traumatized and/or 
activated in collection. It has been found that tumor cells, 
which may result from the autologous blood transfusion, may be 
eliminated by leukocyte depletion filters. U.S. Patent No. 
5,744,047 describes a leukocyte filter which is also used for 
autologous blood transfusions. 

Summary of the Invention 

The object of the present invention is to create a device 
for autologous transfusion of blood with a centrifuge unit 
having an autotransf usion set rotatably mounted thereto and an 
autotransf usion set for such a device so that the safety of 
autologous transfusion is further increased. 

Another object of the invention is to provide an improved 
method of autologous blood transfusion. 

To prevent physiological reactions due to activated or 
traumatized leukocytes or metastases due to tumor cells, a 
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filter for eliminating leukocytes and/or tumor cells that may 
cause immune reactions or metastases is integrated into the 
autotransf usion set. Leukocytes and/or tumor cells are 
eliminated with the known leukocyte depletion filters which 
5 can also bind specific tumor cells in addition to leukocytes. 
In addition, particulate impurities are eliminated by the 
leukocyte depletion filters. 

Leukocytes and/or tumor cells can be eliminated in 
10 principle before or after processing the blood. However, 
eliminating the leukocytes before processing reduces the 
quantity of products of leukocyte activation or traumatizat ion 
of the blood product for transfusion. Therefore, the filter 
lH for elimination of leukocytes and/or tumor cells is preferably 

1^^ arranged in the blood supply line leading to the separation 
unit of the autotransf usion set. 

lT Known autotransf usion sets generally have a collecting 

tank, also known as a cardio reservoir, arranged in the blood 

i3) supply line. The filter for eliminating leukocytes and/or 
tumor cells is preferably arranged in the collecting tank. 
This is advantageous inasmuch as no separate filter housing is 
needed. Providing the leukocyte depletion filter in the 
collecting tank not only eliminates the need to provide a 

25 separate filter housing but also prevents the risk of leakage 
due to additional connecting parts. The filter for eliminating 
leukocytes and/or tumor cells may be arranged in the 
collecting tank together with the filter which is preferably 
generally provided with the known cardio reservoir to remove 

30 particulate impurities. To this extent, the manufacturing cost 
is low. 

If the autologous blood is filtered before being 
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collected in the tank, a rapid reinfusion is possible if 
necessary. However, placing the filter in the blood supply- 
line leading to the patient limits the flow of the cell 
fraction to be retransfused back into the patient. The filter 
5 for eliminating leukocytes and/or tumor cells should have the 
largest possible filter surface area so that large volumes of 
blood can be freed of leukocytes and/or tumor cells in a short 
period of time. 

10 Brief Description of the Drawings 

FIG. 1 shows a schematic diagram of the device for 
y3 autologous blood transfusion together with the autotransf usion 

l^j set according to the present invention. 

Etfe Detailed Description 
LJ 

FIG, 1 illustrates the components of a device for 
-^^ autologous transfusion of blood together with the 

tj autotransf usion set in a simplified diagram. The 

2:~b autotransf usion set, which is designed as a disposable set, is 
inserted into the device for autologous transfusion. The 
autotransf usion set 1 comprises a separation unit 2 for 
concentrating a cell fraction and a tubing system 3 for 
providing a connection to a patient. 

25 

^o^f Separation unit 2 is a centrifitige chamber with an annular 
channel 4 having an inlet 5 for/the blood to be processed and 
an outlet 6 for the concent2?ated cell fraction, e.g., an 
erythrocyte concentrate .ySuch a centrifuge chamber is 
30 described in detail y( German Patent No. 42 26 974, for 
example, which is i/ncorporated herein by reference. 
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The tubing system 3 of the autotransf usion set comprises 
a blood supply line 7 for supplying blood removed from the 
patient, and a blood return line 8 for retransf usion of the 
blood processed in the separation unit 2 . 

5 

Blood supply line 7 leads to the inlet 11 of a collecting 
tank 12 for the collected, ant icoagulant -treated blood. A 
second section 14 of the blood supply line 7 leads from the 
outlet 13 of collecting tank 12 to the inlet 5 of separation 

10 channel 4. The blood return line 8 is connected to the outlet 
6 of channel 4 and has at the end a connection 15 to a 

£3 transfer bag (not shown) . The collecting tank 12 is connected 

gfl to a device 16 for generating a vacuum to draw the blood in. A 

filter insert 17 inserted into collecting tank 12 has a filter 

K 20 dividing the collecting tank into two charT±>ers to eliminate 

r- i 

y leukocytes and/or tumor cells. A connection 10 is provided for 

supplying an anticoagulant. 

£3 The device for autologous transfusion of blood has a 

15 centrifuge unit 21. The separation unit 2 of the 

autotransf usion set 1 is positioned in the device for 
autologous transfusion to provide for the rotation of the 
separation unit. The patient's blood to be processed flows 
through the first section 9 of the blood supply line 7 into 

25 the first chamber 18 and through filter 20 into the second 

chamber 19 of the collecting tank 12, where leukocytes and/or 
tumor cells are retained. Blood from which the leukocytes 
and/or tumor cells have been removed then flows out of 
collecting tank 12, through the second section 14 of the blood 

3 0 supply line 7 into the rotating separation unit 2, where a 
cell fraction such as the erythrocyte fraction is 
concentrated. The erythrocyte concentrate is then sent to the 
transfer bag (not shown) through the blood return line 8 for 
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temporary storage and is reinfused back into the patient. 

The present invention may be embodied in other specific 
forms without departing from the spirit or essential 
5 attributes thereof and accordingly reference should be made to 
the appended claims rather than the foregoing specification as 
indicating the scope of the invention. 
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